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John W. Hirt, Class of '49 

speaks from experience when he says. 


“U. S. Steel offers an interesting and 
challenging future in a key industry.” 



Following graduation with a B.S. de- 
gree in 1949, Mr. Hirt went directly 
to the Irvin Works of United States 
Steel as an operating trainee. U.S. 
Steel trainees are given extensive 
training as well as practical experi- 
ence in many phases of the steel 
industry. In this way, they are fully 
prepared to accept responsibilities as 
they move up. Just 16 months after 
starting as a trainee, John Hirt was 
advanced to Relief Foreman— Roll- 
ing, in the 80" Hot Strip Mill. He 
found the job, “one of the most in- 
teresting processing sequences in 
modern industry.” 

Two years ago Mr. Hirt was pro- 
moted to General Foreman — Hot 
Strip Finishing. In this capacity, he 
says, “I am resj)onsible for coordi- 


nating the many finishing processes 
required to produce hot rolled strip.” 
Mr. Hirt now supervises a labor 
force of over 300 men in finishing 
45,000 tons of hot sheets and coils 
per month. He sees a need for “a 
wide range of talents necessary to 
fill the great variety of vital jobs in 
the steel industry. There’s a solid 
future in steel,” says Mr. Hirt. 

If you are interested in a challeng- 


ing and rewarding career witK 
United States Steel and feel that 
can qualify, you can obtain further 
information from your college plact»_ 
ment director. Or, we will gladlv 
send you our informative booklet 
“Paths of Opportunity,” upon 
quest. Just write to United Stato« 
Steel Corporation, Personnel Di^ 
sion, Room 1622, 525 William Por.*' 
Place, Pittsburgh 30, Pa. ^ 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV proffram 
presented every other week by United States Steel. Consult your local 
newspaper for time and station. 



UNITED STATES STEEL 


AMERICAN BRIDGE . . AMERICAN STEEL i WIRE ond 

OIL WELL SUPPLY . . TENNESSEE COAL t IRON . . UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY ' UNITED STATES STEEL EXPORT COMPANY 


CYCLONE FENCE . . COLUMBIA CENEVA STEEL . . CONSOLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING . . NATIONAL T 
uiTtn tTiifr CTffi PBnniirH lINITFn STATFS offi uippiv Olyhiom oF UNITED STATES STEEL CORPORATION. PlTTSBu*^*^ 

NY . UNIVERSAL ATLAS CEMENT COMPANY . 


From college to business is a big jump. So, before deciding 
on that all-important first job, you need specific information on 
what various companies have to offer. 

VVestinghouse is prepared to give it to you. In a personal 
conference. The Man With The Facts will give you a complete 
story on career opportunities at Westinghouse. 

Before deciding on your first job 

see the Westinghouse Man With The Facts 

He will tell you about its million-dollar Educational Center 
and comprehensive training program in classroom and plant 
. . . the many kinds of careers open . . . opportunities for further 
education and advancement, and how other graduates took 
advantage of these to reaeh interesting and responsible positions. 

The Westinghouse 5300,000,000 expansion program is con- 
stantly opening up new fields and opportunities for young men. 
Let The Man With The Facts tell you about them. 


So you can size up Westinghouse, ask your Placement Officer 
to make a date with The Man With The Facts. Send now, 
for copies of booklets offered below. 



G-10292 


you CAN BE SUKE...IF it's 

westinghouse 


Ask your Placement Officer about 
career opportunities at Westinghouse, 
or write for these two booklets: Con- 
tinued Education at Westinghouse (de- 
scribing our Graduate Study Program) 
and Finding Tour Place in Industry. 

Write: Mr. R. N. Anderson, Regional 
Educational Co-ordinator, Westing- 
house Electric Corporation, 3001 Wal- 
nut St., Philadelphia 4, Pennsylvania. 
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-fhe Lockheed Missile Systems Division 

Advanced Study Program for 

jvlASTER OF SCIENCE DEGREES 

in science and engineering 

University of California at Los Angeles • University of Southern California 

^he Graduate Study Council offers an Advanced Study Program to enable qualified 

individuals to obtain Master of Science Degrees. Under tliis program the participants 
are employed in their cliosen fields of research and development at Lockheed 
Missile Systems Division while concurrently pursuing graduate study. 

eligible students must be U.S. citizens or members of the Armed Services being 
honorably separated and holding B.S. Degrees in Physics, Applied Mathematics, 

Electrical Engineering, Mechanical Engineering or Aeronautical Engineering. 

)f a sufficient number of qualified students apply, as many as 100 awards will be granted. 

students are invited to contact their Placement Officer for additional information. 


GRADUATE STUDY COUNCIL 


LOCKHEED AIRCRAFT CORPORATION .VAN NUYS, CALIFORNIA 









"NIKE”— supersonic missile selected 
to protect our cities 




A3D, “SKYWARRIOR”- largest 
carrier-based bomber 


A4D, "SKYHAWK”- smallest, lightest 
atom-bomb carrier 


RB -46 — speedy, versatile 
jet bomber 


C-134,"GLOBEMA$TER"- world’s 
largest production transport 


DC-7 "SEVEN SEAS”— America’s 
finest, fastest airliner 


F4D, "SKYRAY”— only carrier plane to 
hold official world's speed record 


Engineers: 
join this 
winning 
team! 


At DOUGLAS you’ll be joining a company in which the three top 
executive officers are engineers ... you’ll be associated with men 
who have designed the key airplanes and missiles on the American 
scene today ! Nothing increases an engineer’s ability faster than 
working with other engineers of top calibre. 

Not only is Douglas the largest manufacturer of commercial aircraft 
in the world, but it also produces outstanding aircraft and missiles 
for every branch of the armed services ! This diversity, besides 
giving you job security, provides unequalled opportunity 
for the engineer with an eye to the future. 


Challenging opportunities now 

exist in the following fields.' 

Mechanical design 

Structural design 

Power plant installation design 

Weapons delivery 

Aerodynamics 

Thermodynamics 

Electronic computers 

Systems analysis 

Aircraft air conditioning 

Hydraulics 

Stress analysis 

Servo mechanisms 

Acoustics 

Electronics 

Mechanical test 

Structural test 

Flight test 

Process engineering 
Missiles 



First in Aviation 


Brochures and employment applications are available at your college placement office 

For further information relative to employment opportunities 

at the Santa Monica, El Segundo and Long Beach, California divisions 

and the Tulsa, Oklahoma division, write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 

C. C. LaVene, Employment Manager . . . Engineering General Office 
3000 Ocean Park Blvd Santa Monica, California 
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ON OUR COVER 

Modem equipment is the keynote of the Electronics Devices Laboratory, 
now housed in the Mechanical Engineering Annex. Three students are seen 
here investigating the characteristics of a multivibrator circuit. 


FRONTISPIECE 

The machining of a steam turbine shell is a large operation; the fifteen 
foot long, 53,000 pound shell is shown being machined to size on a horizontal 
boring mill. The shell belongs to one of a battery of turbines being made by 
the General Electric Company for the Cleveland Electric Illuminating Com- 
pany; the finished unit will be rated at 260,000-kva. 

Photo courtesy of General Electric 
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THE AUTOMOTIVE SIMULATOR 

By Earl Bass BEE 54, IVISE Canilidatr 


EARL BASS m employed, as a publications engineer, by the Engineering and 
Research Corporation of Riverdale, Md. His duties consist mainly of the prepara- 
tion of handbooks for the operation and maintenance of electronic flight simu- 
lators. Earl is not a newcomer to these pages on the subject of computers; his 
article The Instructor W as .4n Analogue Computer” appeared in the November 
1954 issue of the MECHELECIV. 


The use of electronic computing systems is a com- 
paratively new and rapidly expanding field. Digital and 
analog are the two hroad categories of computers that 
are in common usage. The digital computer has become 
widely publicized through the so called “magic brains.” 
The analog computer, on the other hand is not as highly 
publicized and few people outside the engineering field 
know its theory of operation or its capabilities. 

An analog computer is a device which solves mathe- 
matical equations by allowing voltages of the proper 
magnitude and phase to represent the involved quantities. 
By adding, subtracting, multiplying, integrating or dif- 
ferentiating these voltages, a resultant voltage is obtained 
whose magnitude and phase represent the solution of 
the equation. The following discussion presents a basic 
explananation of the theory involved, followed by an 
example of a simplified analog computer. 

One of the basic components of an analog computer 
IS an amplifier whose gain is maintained constant by 
large amounts of inverse feedback. If a 60 cycle 10 volt 
signal is fed into an amplifier that has been adjusted to 
unity gain the output voltage will also be 10 volts. If 
a second 60 cycle voltage is introduced at the input of 
the amplifier the two voltages will add. If the second 
voltage is 4 volts and in phase with the first voltage, the 
output will be 14 volts. The actual addition of the two 
voltages occurs at the input of the amplifier, but the 
amplifier (usually called a summing amplifier) is es- 
sential as it permits the resultant voltage to be usable 
without affecting the accuracy of the addition. This is 
accomplished by using an amplifier with a high input 
impedance, therefore providing a negligible loading effect 
on the input signal source. 

Subtraction is merely negative addition and is pro- 
duced in the same way. Consider that the 4 volt signal 
in the previous example is 180' out of phase with the 10 
volt signal. Now the resultant “added” voltage will be 
6 volts.. 

Multiplication can be accomplished in a variety of 
ways. The simplest method requires the use of a linear 
potentiometer. In this type of multiplication the voltage 
applied across the potentiometer is one factor and the 


degree of wiper arm rotation is the other factor. If 
the wiper arm is located at a point equivalent to 50% 
of the total resistance, the voltage at the arm will be 
exactly one half the voltage impressed across the potenti- 
omter. Now if the voltage at the arm is fed through a 
summing amplifier with a set gain of ten, the output 
voltage will be 5 times the voltage across the potentiome- 
ter. If the wiper is rotated through 1/4 turn (.25), the 
voltage at the output will be 2.5 times the voltage across 
the potentiometer. It can be noted that the output of 
the potentiometer alone is a sub-multiple (or division) 
of the impressed voltage (l^ or 1/4 in the examples 
given) while the summing amplifier moves the decimal 
point. 

Trigonometric functions are also easily obtainable 
in an analog computer. A variable transformer or 
goniometer is the simplest method of obtaining sine or 
co.sine functions. If both coils are parallel, maximum 
induction takes place and assuming that both coils are 
identical the output voltage will be equal to the input 
voltage. As the output coil is rotated, the voltage across 
it decreases until, at 90', the voltage will be zero. The 
rate of voltage decrease varies as the cosine of the rotated 
angle. The sjne function is numerically equal to the 
cosine function but shifted 90'. Therefore an initial 
shift of 90' will produce sine functions as the coil is 
rotated. In fact, two coils mounted 90' from each other 
can be rotated simultaneously and the input voltage times 
the sine of the angle rotated will be produced at one 
coil and the cosine function at the other. Since a device 
of this kind can resolve a given voltage into its compo- 
nents the unit is usually called a resolver. 

Integration is more readily visualized if an example 
is used. An automobile speedometer is a type of me 
chanical integrator, i.e., the input is miles per hour or 
rate of change of distance and the milage indicator reads 
miles or distance. Electro-mechanical I y an integrator 
shaft is designed to continuously represent the integral of 
a voltage as a position of the shaft. To do this it ' 
necessary to have a motor whose speed varies directly 
with input voltage. Motors normally do not offer thi 
relationship but used in conjunction with an amplifier 
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and a generator to produce inverse feedback, proper re- 
sults are obtainable. For example, if a signal of 10 
volts representing 200 miles per hour were fed into the 
integrator and if the shaft speed is such that the shaft 
angle advances 100° in one hour, then 100° represents 
the distance traveled in one hour, or 200 miles. If the 
speed were increased to 400 miles per hour, the shaft 
would turn 100° in one half the time of the above ex- 
ample, or in half an hour. Since the input voltage rep- 
resents a velocity and the shaft rotates at a speed pro- 
portional to this voltage, the shaft angle at any instant 
is a measure of the distance traveled, i.e., the integral 
of velocity is distance. 

Analog computers can be put to many uses, one of 
the largest fields probably being that of training aids. 
The following discussion affords a practical example of 
the simulation of a familiar situation, the depletion of 
fuel from the tank of an automobile as the engine runs. 
All factors have not been considered — just enough to 
give a general idea of the system. 

The approximate quantity of fuel present in the 
gasoline tank of an automobile is indicated to the driver 
by the fuel gage on the dash board or instrument cluster. 
Suppose that it is desired to actuate this instrument in 
a realistic manner in an automobile containing all interior 
controls but having no actual engine or gas tank. Some 


of the things that have to be taken into account are as 
follows: 

a. The car must not “start” unless the ignition key 

is turned on. 

b. When the ignition key is turned on the fuel quan- 

tity gage should (in most cars) move gradu- 
ally from the “empty” position up to the 
position indicating the present level of fuel. 

c. The starter button must be pressed and held for 

a short period of time until the engine “fires.” 
This time may be longer than usual in cold 
weather. 

d. Once the engine is started the rate of fuel deple- 

tion should be proportional to accelerator 
position. Maximum (wide open) and mini- 
mum (idling) rates of consumption must be 
established. 

e. “Starter” and “engine” sounds should be heard. 

The “engine” sounds should vary with engine 
speed and should splutter just prior to the 
time when the fuel is exhausted; all sound 
should then cease. 

A computer designed to satisfy these requirements 
is show'n on the accompanying figure. The driver’s con- 
trols are: the acelerator, the starter switch and the ig- 
(Please turn to page 24) 
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THE FACE OF THE EARTH 

IN 3-D 

Hj- Ray Sullivan, REK ’58 



Surveying is usually thought of as involving men 
dressed for rugged outdoor life who carry transits, level- 
ing rods, and other paraphernalia through forboding 
wilderness country in all kinds of weather for weeks or 
months on end collecting detailed information in little 
notebooks. You can imagine the surprise of any sur- 
veyor who passed from the scene more than a few years 
ago if he were to return to see the saving of time and 
elimination of much of the field work through use of the 
relatively new technique of topographic photogram- 
metry. Using this technique, a plane in which is mounted 
a specially designed camera flies over an area at a 
predetermined altitude and several overlapping 


pictures are taken. These pictures are developed and 
printed and photogrammetrists working with stereo-optica) 
equipment in a pleasant weatherproof office can do much 
of the work that formerly fell to the lot of snrvevin 
parties in the field. ' ® 

Aerial photography is used for many things other than 
surveying. Aerial photographs aid tax assessors in evalu- 
ating property and assist in exploration, military recon' 
naissance, visual education, and traffic studies. Exa t 
measurements can be made of bulk material storage piles 
such as coal or iron ore piles with a combination of 
accuracy and economy that exceeds any other practical 
method. * 
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Topographic photogrammetry is not intended to pro- 
vide the degree of accuracy of geodetic instruments. It 
does, however, provide advantages of speed, economy, 
freedom from large errors, and furnishes a complete, 
detailed, and permanent record of the area. 

There are two firms in the local area which specialize 
in topographic photogrammetry: Air Survey Corpora- 
tion and Alster and Associates. Air Survey Corporation 
prepared topographical maps for the northern end of 
the New Jersey Turnpike in 1947. The aerial pictures 
were taken just a few days before the well-rememberd 
blizzard of 1947 completely covered the area being con- 
sidered and stopped preliminary work on the turnpike. 
However, Air Survey had already “brought the outdors 
inside” and while the snow was melting off they had their 
photogrammetrists on the job. W hen the location study 
was resumed. Air Survey turned in completed maps. 

Alster and Associates surveyed the site of the Air 
Force Academy at Colorado Springs, Colorado. The 
project required a “1 inch equals 400 feet” map with 5 
foot contour intervals for a total area of 35,000 acres 
and a “1 inch equals 100 feet” scale map with 2 foot 
contour intervals for a 20,400 acre portion within the 
35,000 acres. 

In most cases, the first step in undertaking an aerial 
survey is the taking of the pictures but this includes a 
certain amount of preliminary work. The mapping crew 
must study available maps of the area to be flown to 
establish the starting point and direction of each flight 
line in relation to indentifiable features on the ground. 
The proper flight altitude must be determined to pro- 
vide the scale of map desired. Something should be 
known about conditions in the area to be surveyed be- 
cause things such as smoke, haze, clouds, leaves on trees, 
snow, and long shadows due to the sun being low in the 
sky detract from optimum picture quality. 

When the preliminary work is completed and the 
photographic plane takes off, the quality of the pho- 
tographic coverage is dependent on the skill and atten- 
tion to detail of the pilot and the cameraman. The 
pilot’s job is to see that the plane is flown at the proper 
altitude and on course and that there is a minimum of 
tilt and crab. The cameraman must see to it that all 
of his equipment is easily accessible and that the camera 
is properly adjusted for the speed of the film, atmos- 
])heric conditions, and other technical considerations. 

W hen the photographic flight is completed the film is 
developed and prints are made of each shot in prepara- 
tion for the next pha.se of the sequence which is the 
establishing of the ground control net. This is done 
by conventional surveying methods and the points .selected 
as ajrpropriate for the unique requirements of aerial pho- 
tography are “tied into” the horizontal and vertical con- 
trol stations established by the national surveying 
agencies. The ground control points for aerial mapping 
may be such things as center lines of crossroads, field 



Pliotogrammetrist at work. 


corners, or railroad crossings. 

The big advantage of aerial photography as u.sed for 
topographic surveying lies in the “3-D” effect. This is 
brought about by the fact that any given element of 
area is covered by two overlapping pictures. When 
these two pictures are viewed with the aid of stereoscopic 
(3-D) instruments the area of overlap appears in relief. 

One of the common methods of mapping from aerial 
photographs involves a photogrammetric instrument 
known as a “multiplex.” The multiplex consists of a 
large table with a metal frame over it on which are 
mounted two or more projectors. Each pro- 
jector contains a glass plate on which is reproduced one 
of the pictures in a strip. The adjacent projector con- 
tains the adjacent picture of the same strip. The pictures 
are projected down to the table top in such a manner 
that they may be viewed .stereoscopicallv on the table 
or on a small viewing screen. The projectors must be 
in such position and orientation as to reproduce exactly 
the conditions existing at the moment the picture was 
taken. In other word.*, the projectors must be raised 
or lowered, turned on the vertical axis, and/or lilted to 
correct for any momentary differences of the elevation 
or flight attitude of the aircraft at the moment of tak- 
ing the picture. 

(Please turn to page 26) 
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Power Factor Correction 


A NEW APPROACH 

By John A. Cannon B.MK !>6 

JOHN CANNON, in his first contribution to these pages, writes on a subject 
with which he is extremely familiar through his position as an engineer for the 
Potomac Electric Power Company. John is a senior in Mechanical Engineering 
aneJ in addition to holding down a full-time job and taking night courses, is the 
president of the G. W. A. S. M. E. chapter. 


There are many times when an electrical system with 
a heavy inductive reactance load requires the use of ca- 
pacitive reactance to reduce the PR losses and to establish 
equilibrium conditions throughout the network. Theory 
and practice have established that alternating-current syn- 
chronous generators may be used as synchronous con- 
densers or capacitors when placed across the line and 
S3mchronized to the phase and frequency of the alter- 
nating current present. In the past, this corrective addi- 
tion of capacitance has been accomplished by discon- 
necting or uncoupling a synchronous generator from its 
driving turbine, placing it across the line requiring the 
capacitive reactance, and, after it has been brought up 
to a certain speed by “motor effect,” synchronizing it to 
the frequency of the line. 

This application of a synchronous generator to ob- 
tain synchronous capacity adequately succeeds in off- 
setting the effects of a heavy inductive reactance load 
on the system. However, should the power demands on 
the system suddenly exceed the power producing capa- 
bilities of the generators feeding the line, some source 
of reserve current must necessarily be instantly activated 
and fed into the line to meet the emergency. The gen- 
erator being used as synchronous capacity cannot be 
quickly converted to a power source because it is in ro- 
tation and uncoupled from its driving turbine. To con- 
vert this generator from a source of capacitance to a 
source of pow'er would be far from an instantaneous 
process^ It must first be disconnected from the line and 
brought to a stop. The driving turbine must then be 
coupled to the generator, steam fed to the turbine, and. 
after the unit comes up to speed, it must be synchronized 
and placed across the line as a power source. 

To become an instantaneous source of power re- 
serve when it is in operation as a source of synchonous 
capacitance, the generator shaft would have to be coupled 
to the turbine shaft at all times. The “motor effect” 
which rotates the generator when applied as capacitance 
would also rotate the turbine at the same time, thus pro- 
viding a load reserve in an already spinning form. The 
conversion of the generator from a source of capacitance 
to a source of current would require only the admission 
of steam to the turbine and the proper electrical loading 
of the generator. 

In the past, this couldn’t be done. Joule’s “paddle 
effect” caused internal heating within the turbine which, 
if left unchecked, would rise to the point where perma- 


nent damage to the turbine blades and other component^ 
would result. The decided heating is produced by the 
turbine acting as an axial compressor of extremely low 
efficiency. It churns the small percentage of .-team re- 
sulting from normal leakage and the normal quantitv- 
of air which exists in the turbine casing in much the 
same manner as the paddles churned the water in Joule’ 
barrel when he was experimenting in search of the me 
chanical equivalent of heat. 

However, if the overall volume within the turbine 
were to be evacuated to a high degree of vacuity, the 
drag on the generator and the dangerous heat produced 
by the churning of the air and steam normally within 
the turbine would be reduced to a minimum. This vacu' 
ity condition would permit the generator and the tur! 
bine to remain a unit on a single shaft, giving to the 
system a floating power reserve when the generator ' 
used as a synchronous capacitor. 

The General Electric Company’s Marine Division 
recently completed some experiments in connection with 
operating turbines in a vacuum with varying degrees of 
the normal quantity of steam supplied to the machine 
These experiments determined accurately the degree of 
the intense heat that could be produced by the “paddl 
effect” of turbine blades churning the relatively “thick” 
atmosphere within the casing. They found that in a 969^ 
vacuum the temperature within the evacuated space rose 
to 570 degrees F. within eight minutes under normal 
temperature and steam leakage conditions. When 129' 
of the normal steam quantity was admitted to the evacu^ 
ated space the temperature rose past the 930 degree f' 
level in less than a minute. At this point, with 'a GGr"' 
vacuity condition existing in the casing, the blades on 
reversing turbine became blue. The metal had under*^ 
gone exterior oxidation due to the high temperature* 
This data shows both the feasibility and danger of spin- 
ning a turbine in a vacuity condition. As the overall 
volume approached the pure vacuum level and with 
minor quantity of steam included in the casing, the he ^ 
produced approached an allowable, operational level 
However, when 66% vacuity and 12% normal 
steam content existed within the turbine, the immediat 
dangerous rise in temperature points to the rapidity with 
which the entire machine could be destroyed. 

The series of experiments indicates the necessity of 
exercising extreme care and of obtaining accurate “run 
ning” data when testing or actually operating a turbine 
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in vacuity. 

Th e magnitude o f the destructive potential 
inherent in the turlune can best be demonstrated by re- 
calling the Hidgeland Station disaster. This part of the 
Commonwealth Kdison system exploded on December 17, 
1954, killing two men, injuring five others and causing 
property damage in the neighborhood of 810,000,000. 
Pieces of the 100,000 KW steam turbine were found hun- 
dreds of feet away from the station. This tragic accident 
is believed to have been caused by a defect in the main 
shaft casting, though the resulting shambles allowed only 
speculation as to the actual flaw. 

The instrumentation required in any development 
project is of crucial importance. In this instance, the 
.steam turbine tested should have approximately 50 ther- 
mocuples for a 17 stage turbine with the following com- 
plement of instruments: four differential expansion re- 
cording indicators, eccentricity indication recorders, vi- 
bration recorders, internal sonic recorders, steam pres- 
sure recorders, steam temperature recorders, • net load 
recorders^ power-factor recorders, exhaust steam pressure 
recorders, exhaust temperature recorders, and interstage 
pre.ssure and temperature recorders. 

The Consolidated Edison Company has pemitted 
vacuity experimentation on a 15 MW Westinghouse, a 
•40 MW General Electric, a 60 MW General Electric, a 
40 M\X' and a 60 Westinghouse turbine generators. 
These units have been operated up to 80,000 hours or 
the equivalent of nine years of operation without mishap. 

These experiments showed that, if the turbine is 
operated in a mildly evacuated condition, the rotational 
losses of the machine produce a decided heating of the 
churned steam as the turbine acts as an axial compressor 
of low efficiency. The large residual velocity energy pro- 
duced in the rotating wheel is destroyed most in the 
following guide buckets or nozzles because of the impact 
on the guide nozzles which converts this energy to heat. 
These losses which are created by fluid friction, blade 
and nozzle loss due to the friction on the blades, leakage 
around the packing and seals, and leakage around the 
blade tips may be reduced by the design of multiple 
turbine elements. This may seem to be a paradox; the 
increa.«ed number of elements could cause increased 
losses. However, this is a situation where it is reduced. 
The use of dual, triple, or quadrature flow (“staging”) 
assists in the dissipation of heat which may create danger- 
ous or prohibitive localized temperatures in the turbine 
or steam condenser. 

It was also learned that line floating permits a decre- 
ment of temperature due to radiation in vacuity to 30 
degrees F/hour which permits 20 hours for a 600 degree 
F. variation. The maximum blade tip temperature was 
finally limited to 170 degrees F. which is a reasonable 
limit, but any reduction would be a welcome occurence 
that only time and study will develop. 

The answer to the heating problem within the tur- 
bine lies in reducing to zero mass — or as close to that 
value as is possible — all space within the turbine not 
actually taken up by metal. 

A practical example of the evaluation of a standard 
turbine generator and the initial computations will be 
given here to facilitate visualising a method of procedure 
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in determining the practicality of establishing experi- 
mental work: we take a 40,000 KW AIEE-ASME stand- 
ardized turbine generator unit with a 40,000 sq. ft. con- 
denser having 7/8” 0. D., 26 ft. active length tubes, and 
a normal set of heaters and evaporators. The casing, 
from governor value to the exhaust flange, has a net 
volume of about 750 cu. ft. Assume the heaters, evap- 
orators, and piping have 20% additional volume, or 
about 150 cu. ft. The condenser shell, steam inlet, and 
hotwell have a net volume, exclusive of tubes^ of ap- 
proximately 5,500 cu. ft. This totals 6,400 cu. ft. and 
each pound of air at atmospheric pressure occupies 13.3 
cu. ft. Therefore, there is contained in this equipment 
approximately 480 pounds of air. To evacuate to 15” Hg. 
absolute requires 240 lbs. to be removed and to evacuate 
to 1/2” Hg. requires the removal of approximately 472 
lbs. of air. The turbine is then free to float in a total 
of 8 lbs. of air distributed throughout the overall volume. 
Assume 70 degrees F. as condenser air temperature. 
F.ample; 

P. V. = w. R. T. 

14.7 X 144 x 6400 — 480 x 63.36 (70° 460“} 

940,080 X 144= 

13,547, 620 
28249 

= 480 lbs. of air = w. 

P. V. = w. R. T. 

144 X 0.25 X 6400 = w2 x 28,249 
w2 = 8 lbs. of air 
6400 cu. ft. 

8 lbs. 

= 800 cu. ft. /lbs. of air 

If we assume further that we have a 230" F. rise or 
an equivalent decrease in vacuity the following pressure 
within the machine space will exist: 

P. V. = w. R. T. 

144 x 6400 x P = 8 x 63.3 x (300 -|- 460) 

921, 600 X p = 8 x 63.3 x 760 
P = 

324,064 
921,600 
P = 

0.36 Ib/sq. in. absolute 

Assume a 30” Barometer and a 29.44 Hg. Vacuum and 
we have 0.56” Hg. back pressure or 0.56 x .491 = 0.30 
psi absolute pressure with machine space which compares 
favorably with the 0.35 Ib/sq. in. absolute above. 

The use of steam turbine-generators as spinning or 
floating capacitors will permit a definite amount of spin- 
ning reserve capacity. This is accomplished by utilizing 
the stand-by steam generator or boiler as a steam ac- 
cumulator which is kept at full pressure with adequate 
auxiliary equipment mobilized for practically instant 
loading of the spinning turbine-generator when the throt- 
tle is tripped open. This will permit almost instantan- 
eous loading whenever an electrical system emergency 
occurs. 

The experimentations with floating steam turbines 
will be an absolute necessity in a Naval Aircraft Carrier 
utilizing steam turbine propulsion equipment or utilizing 
steam turbine driven electrical generators for supplying ' 
electric motor-driven propulsion equipment. In the 
light of these demands, the Westinghouse Electric Corp- 
oration has recently opened steam laboratories in Phila- 
delphia to expedite the development of improved initial 
designs in all steam apparatus for the future. 


II 
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Dr. Walters joins Faculty 

Once upon a time (that’s the way 
all good stories begin) your cor- 
respondent climbed a rickety flight 
of stairs, walked down a narrow cor- 
ridor, entered a tiny book-lined room 
and met a most amazing man 'by the 
name of Dr. Jack Edward Vt alters. 



After a courteous welcome and a 
little verbal sparring. Dr. Walters 
admitted he has a Ph.D. in engineer- 
ing from Cornell and a BSME and 
MSME from Purdue where he was 
Director of Personnel. While your 
correspondent sat in silence trying to 
think of an appropriate question. 
Dr. Walters, divining his state of 
mind, dived into a drawer of his 
desk and emerged with a triumphant 
‘voila” and a sheaf of press releases 
which will be paraphrased forthwith. 

Dr. Walters was appointed last 
Spring to continue the development 
of the Engineering Administration 
Program at George Wa.shington 
which leads to a Masters in Engi- 
neering Administration. 

Formerly Professor and Chairman 
of the Engineering Administration 
Department at Rutgers University, Dr. 
Walters is prominent both as the 
, author of several books dealing with 
the subject of administration and as 
a management consultant to indus- 
trial concerns. 

In addition to the three degrees 
which he has taken at Purdue and 
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Cornell, he has studied at the Uni- 
versity of Chicago, Indiana Univer- 
sity and the University of Dijon, 
France. 

‘I have one hobby — painting’ 
said Dr. Vt’alters in answer to a ques- 
tion put forth by your correspon- 
dent and to illustrate this he pointed 
out the excellent oils encircling his 
room. 

‘Which do you like best?’ he quer- 
ied. When y.c. pointed one out he 
said ‘Ah, Ha, that proves you are a 
modernist,’ which was all very dis- 
concerting as y.c. has always thought 
of himself as old-fashioned. When 
asked to select one off another wall 
y.c. was more careful and this one 
proved him to be an engineer. 

Dr. Walter admits he has little 
time for painting now, however. In 
addition to heading the Department, 
he is teaching three courses this se- 
mester, Management for Engineers I 
and II, Engineer and Society, and 
Problems in Engineering Administra- 
tion. 

He is a member of the A.S.M.E. 
and is presently Secretary, Research 
Committee on Engineering Adminis- 
tration of the organization. He also 
belongs to the American Management 
Association, the Society for the Ad- 
vancement of Management, The In- 
dustrial Relations Research Associa- 
tion, and is the former President of 
the American College Personnel As- 
sociation. His fraternal affiliations 
include Tau Beta Pi, Pi Tau Sigma, 
Phi Delta Kappa, and Sigma Chi. 

ASME 

The 56 members of the ASME 
were treated to a Perfect-Circle movie 
on the Indianapolis “500” at their 
October meeting. Rules and regula- 
tions governing the chapter prize 
paper contest were announced. The 
contest provides a $50 award to the 
best student paper at G. W., with the 
winner given the honor of presenting 
his paper at the Regional Convention 
at Syracuse. 


the 


The 1955 Mixer 

Eisner .Auditorium was the place; 
October 7 was the date; 8:30 was 
the time; it was the 1955 Engineers’ 
Mixer. This annual affair, sponsore<t 
by the Engineers’ Council, is to ac- 
quaint the engineering students with 
their faculty on an informal basis 
To further this goal, the Council 
gave a skit depicting members of 
the faculty, thus giving the students 
the “low-down” on their instructors. 
In conjunction with this novel ap- 
proach to the mixer the Council, for 
the first time, published an Engineers’ 
Calendar which is now being distrib- 
uted on the Engineering Campus. 

THETA TAU 

Gamma Beta Chapter of Theta 
Tali initiated the following men on 
October 8 at a ceremony in Eisner 
Auditorium: Mickey Booth. Reginald 
Charlwood, Howard Davis, Joseph 
Greblunas, Ronald Hollander, Orrin 
Kee. Robert Knowles, Tony Lane 
Donald Letzkus. Sy Matthews' 
George McConnell, Dick Rumke' 
Robert Shuken, Maurice Spencer' 
Jim Sullivan. In the evening, the 
semi-annual banquet and ball was 
held at the Occidental Restaurant. 
The new members presented a skit on 
Prof. Walther’s classes, and Maurice 
Spencer won the slide-rule award 
for the best Theta Tau gear. 

AIEE-IRE 

On October 5, the AIEE-IRg 
heard Dr. John P. Hagan of NRl 
give a slide-movie-blackboard talk on 
Radio Astronomy. Dr. Hagan is in. 
ternalionally known for his work in 
this field and has recently been ap. 
pointed to the satellite project. Re- 
freshments were served following the 
meeting. 

f Please turn to page 16) 
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Briefcase 


New Insulation 



A new iiKsulating enamel has been 
introduced by Westinghouse Hesearch 
Laboratory, promising smaller, more 
ellicienl and more lasting electrical 
equi|)ment. 

The new enamel has been life- 
tested. showing that electric motors 
using it for insulation can operate 
for ten years at a temperature of 
325T! 

And. for the chemical-electric- 
minded student: the new insulating 
material is a modified ])olyester ty])e 
resin containing about 20% silicone. 

“Dirt” Gets Put In 
Its Place 

Dirt, that sometimes destructive 
sometimes productive substance has 
been shortening the life of our 
clothes since the first time we wore 
them. Scientists are constantly study- 
ing the mysterious forces which hold 
dirt to cloth, yet which are broken 
down by use of such common in- 
gredients as detergents, mechanical 
agitation, and water temperature. 

The current technique is to “tag” 
dirt with radio-active carbon and 
trace it through a cleaning cycle. 


IN INDUSTRY 


Any one of dirt's three essentials can 
be tagged for study: carbon black, 
fat. or protein. The radioactivity of 
the stain is measured before clean- 
ing, then afterward, and the difference 
in beta-particle emission accurately 
measures the amount of the tagged 
ingredient removed. 

More Brain Power 

Officials of Lockheed Aircraft Corp- 
oration disclose that the newest ad- 
dition to the nation’s mechanized 
brain power is busily solving com- 
plex aerodvnamic. stress, and flutter 
jiroblems on new-type Lockheed air- 
planes. 

The brain can remember a number 
(that is. find its address on the drum ) 
in less than three-thousands of a 
.second — truly supersonic speed. It 
can add and subtract 10-digit num- 
bers at the rate of 200 a second, 
make 60 multiplications a second 
and divide at virtually the same 
speed. 

Known as an “IBM Type 650 Mag- 
netic Drum Calculator,” the new ma- 
chine was made by International Bus- 
ine.<s Machines. Kndicott. X. ^ . 


A team of highly-trained mathe- 
matical analysts feed the brain with 
|)unched cards and put it to work 
each day. To solve problems, they 
must translate the problems from the 
language of physics and mathematics 
to the language of the machine, and 
instruct the machine as to data and 
solving procedure, all by feeding in 
the ])unched cards. 

Educational Aid 

Eastman Kodak Com|)any and 
\orth American Aviation, Incorpo- 
rated have announced new aid-to- 
education programs, to begin this cur- 
rent year. 

Kodak will provide financial grants 
to some fifty privately supported col- 
leges and universities whose gradu- 
ates are employed by the company. 
North American’s program is for chil- 
dren of employees, combining stu- 
dent scholarships and cost-of-educa- 
tion grants to private colleges and 
universities attended by scholarship 
win tiers. 

Kodak grants made in 1955 will 
be based on the number of graduates 
employed in 1950 and still employed. 



This 20,000-kva hiphway mobile transformer, the world’s largest, is shown being 
readied for shipment to the Texas Power and Light Company in Dallas. The 
transformer, built by Westinghouse, will serve in maintenance operations. 
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it takes many engineering sk 



McDonnell “Voodoo”, the 


J-57 POWERED AIRCRAFT 

MIUTARY 

F-IOO F8U 

F-IOl A3D 

F-I02 B-52 

F4D KC-135 

COMMERCIAL 
Boeing 707 
Douglas DC-8 


most powerful jet fighter ever built in America. 


MECHANICAL ENGINEERS are concerned with 
many phases including experimental testing 
and development, mechanical design, stress 
and vibration analysis, combustion research, 
heat transfer and nuclear reactor development. 



AERONAUTICAL ENGINEERS work on innumer* 
able internal and external airflow problems 
concerned with design, development and 
testing of aircraft powerplants. Some who 
specialize in analytical engineering forecast 
engine-airplane combinations a decade in 
advance of design. 



ELECTRICAL ENGINEERS directlv o 
their specialized skills to the an 
development of controls, systems « 
instrumentation. An example is 
mat” which automatically integrat^^ 
pressures, temperatures and air^ 
performance testing. ®*tgl 




create the top aircraft engines 


An aircraft powerplant is such a complex machine 

that its design and development 

require the greatest variety of engineering skills. 

Pratt & Whitney Aircraft’s engineering team 

has consistently produced 

the world’s best aircraft engines. 


The best planes are always designed 
around the best engines. Eight of the most 
important new military planes are powered by 
Pratt & Whitney Aircraft J-57 turbojets. 

The first two jet transports in the United States 

will use J-57s. Further, no less than 

76 percent of the world’s commercial air transports 

are powered by other Pratt& Whitney Aircraft powerplants. 

Such an enviable record can only be built 
on a policy which encourages, recognizes and 
rewards individual engineering achievement. 


PRATT & WHITNEY AIRCRAFT 

Division of United Aircraft Corporation / 

EAST HARTFORD 8, CONNECTICUT / of aircraft 

engines 




S /^ICAL ENGINEERS, too, play an important 
They investigate the chemical aspects o 
l^J^t-pro^ucing and heat-transferring mate 
This includes the determination o 
^a^se and equilibrium diagrams and exten 
analytical studies. 


METALLURGISTS investigate and develop high 
temperature materials to provide greater 
strength at elevated temperatures and higher 
strength-weight ratios. Development of 
superior materials with greater corrosion 
resistance is of major importance, especially 
in nuclear reactors. 


WORLD'S MOST POWERFUL production air- 
craft engine. This J-57 turbojet is in the 
10,000-pound thrust class with considerably 
more power with afterburner. 



GUIDED 

MISSILES 



Nearly all guided missiles require specialized and highly 
advanced electronic systems of miniature proportions. These 
systems may include servo-amplifiers, microwave receivers 
and transmitters and extremely efficient though compact 
power supplies.The performance objectives for this equipment 
would be difficult in conventional engineering applications. 

At Hughes, the achievement of such objectives in the very 
limited space and under stringent environmental conditions of 
the modern guided missile provides an unusual challenge to 
the creative engineer. 

Positions are open for Engineers or Physicists with experi- 
ence in systems analysis, electronic guidance systems, infrared 
techniques, miniature control servo and gyro systems, micro- 
wave and pulse circuitry, environmental testing, systems main- 
tenance, telemetering, launching systems and flight test 
evaluation. 


Scientific and Engineering Staff 

HUGHES 

RESEARCH AND DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 


On Campus 

(Continued from page 12) 


First MEA Degree Given 



On June 8. Dougla.o (]. Schinke. 
J'Ojg) USNH. became the first stn^ 
dent to receive the degree of Master 
of Engineering Administration i„ 
the newly developed program of the 
School of Engineering. The program 
introduced in the fall of ]9Sk is 
u]) with clo.se coordination with the 
Navy Department to train engineers 
and scientists in fields, of administra- 
tion and management. 


At ECMA 

Editor Mike Brady and Associate 
Editor Hay Sullivan representerl 
MECHELECIV at the Engineeri.^2 
College Magazines As.sociated Con- 
vention at the University of Nehra.ska 
in Lincoln on October 0, 7 and 8 
The program for the annual conven- 
tion included a review of the year% 
activities and discussion with profesl 
sionals on the problems encountered 
in Engineering College Magazine 
publication. 

At the E.C.M.,A. banquet, prizes 
were awarded to tbe almost tO mem. 
her magazines, represented; MF- 
CHELECIV was awarded a Third 
Place Award in the Student Story 
Division for “How to Build a Reso- 
nant Frequency Bathroom.” by Guer- 
don Trueblood. which appeared in 
the April, 1955 issue. 


I DRAFTSMEN’S! 
■ SUPPLIES ■ 

MUIH ^ 

1332 N.Y. Av«. N.W. ST. 3-6323 
7334 lalto. Blvd. AP. 7-8181 
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SKY HOOK... 

Here is a hook for a hoist — mankind’s sinew-sparing 
servant ... as industrially indisi>ensable as its load-lifting 
applications are limitless. 

Hoists lift steel beams for buildings and bridges, raise 
and lower drills and casing for deep-driven oil weUs, lift a 
bucket of cold water from a coimtry well or a ladle of 
molten metal in a mill . . . lighten load-lifting chores for 
machinists and miners, loggers and longshoremen, farm- 
ers and factory workers. 

HOW MANY KINDS? 

Consider the many kinds of hoists in use today . . . reeved 
with rope, cable, chain . . . powered pneumatically, man- 
ually, electrically . . . engineered with gears, pulleys, 
pistons, ratchets. 

Think how many millions of plans, sketches, models 
and mock-ups have contributed to their evolution. The 
eyes of a myriad of inventors, engineers and draftsmen 
have appraised them. The hands of coimtless pattern- 
makers, tool and die makers, machinists and other 
craftsmen have shapied them. 

Pulling together is a work method uniquely American. 
And, America can work like that because it has an all- 
seeing, all-hearing and reporting Inter-Communications 
System. 

THE AMERICAN INTER-COM SYSTEM... 

Complete communication is the function and contribu- 
tion of the American business press . . . the industrial, 
trade, business and professional publications that Eire 
edited to meet the needs of men in business, science and 
industry. 

NOVEIVIBKR 


COMMUNICATION IS OUR BUSINESS... 

Many of the textbooks in which you are now stud 5 ring 
the fundamentals of your specialty bear the McGraw- 
Hill imprint. For McGraw-Hill is the world’s largest 
publisher of scientific and technical works. 

After you leave school, you will want to keep abreast 
of developments in your chosen profession. Then one of 
McGraw-Hill’s many business magazines will provide 
current information that will help you in your job. 

A CAREER FOR YOU . . . 

To a few 1956 engineering graduates, “McGraw-Hill” 
will mean “writing” as well as “reading.” 

If you are interested in becoming an engineering edi- 
tor, write oiu: Personnel Relations Department — now — 
about your qualifications for an editorial career. 


McGRAW-HILL 

PUBLISHING COMPANY, INC. 



HEADQUARTERS FOR TECHNICAL AND BUSINESS INFORMATION 
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hven the most casual reader of these pages might think that by running an- 
other article on Tompkins Hall we are being repetitious: we are. To say the least, 
Tompkins represents the greatest single event that has occurred in the engineering 
school for the past few years. The fact that the building was donated to the school 
places it in a unique position as far as the engineering physical plant is concerned. 
MECHELECIV has continually endeavored to bring to its readers up to date news 
on engineering school activities; it is in this vein that this summary is presented. 
MECHELECIV is indebted to many parties for material in this article and wishes 
to take this opportunity to thank the President’s Office for the .Architect’s sketch. 
Dean Mason for his assistance in compiling information and Sy Matthews for gather- 
ing the details on the finished structure. 


FUTURE IN THE MAKING 


At its present stage of construction, only the most 
familiar of construction engineers would be able to see 
the finished Architect’s sketch in the sea of mud, con- 
crete forms and churning concrete mixers that now is 
Tompkins Hall. Doubtlessly the entire engineering 
school will watch, as. they have in the past, the progress 
of construction until the building is ready for 1956 fall 
term classes. 

Since even the most optimistic of faculty and stu- 
dent body in the engineering school are awaiting an actual 
tour of the structure, MECHELECIV has dug into the 
pot of available facts and come up with, in almost genie- 
like fashion, a deluxe tour of Tompkins. 

The leaves crunch under our feet as we walk east 
on G Street toward 23rd (the parking situation has not 
yet been solved) ; it is the fall of 1956 and the day of 
the opening of Tompkins Hall. The view from 23rd and 
G is spectacular: there is no Draper Hall or Building 
X, and in their place is a modern four-story limestone 
and glass structure, that is in its every line an engineer- 
ing building. We enter through large glass doors open- 
ing onto the first floor and walk south past offices to the 
E.E. lab door. The two E.E. labs facing the rear of the 
building are large: along with their associated instru- 


ment room they span the 140 foot length of the structure. 
An old student will readily recognize many old friends 
in the lab equipment, but there will also be many new 
“strangers,” machines and equipment to keep the E.E. 
student abreast of the most modern developments in his 
field. -At the north end of the building we note a vibra- 
tion, ever so slight, yet indicating the presence of heavy 
machinery. We soon find that the basement below us 
houses the heating plant, the heat and power lab, the ma- 
terials lab and associated small rooms. If, at this, time, 
we had a set of blueprints in our hands, we could see the 
extensive heavy foundations that support the huge power 
and testing machinery. Equipment is available here to 
test power devices and the properties and strength of 
materials. 

The concrete labs on the mezzanine are our next 
stop. Here complete facilities for the testing of concrete 
are provided by testing devices used in conjunction with 
a moist room to test the wet and dry strength of con- 
crete. Almost as if there have not yet been enough labs, 
w’e now peek into the fluid mechanics lab, and on our 
way to the second floor we walk past two computation 
rooms and a seminar room. 
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Alpha 
Instrument 
Company, Inc. 

SPECIALISTS 
IN THE 
DESIGN AND 
CONSTRUCTION 
OF 

INSTRUMENTS OF 
OPTICAL AND MECHANICAL 
PRECISION 






WE WORK INQUIRIES 

TO YOUR AND VISITS 

SPECIFICATIONS INVITED 

Shop and design facilities 

located at 1213 20th Street, N. W. 

Washington, D. C. 
Telephone REpublic 7-0570 


No longer is classroom space at a premium, for 
on the second floor are four clas.srooms. two of which 
are equipped for audio-visual work. Labs seem to 
bound, for here arc four more: a .soil mechanics lah ^ 
.stress-analysis lah, a U.H.F. lah and two small itwt'rj* 
mentation labs.. Up to this point. Tompkins seems t ' 
have .satisfied the Dean, for he has an oflice on the 
floor, and the .students, for they have ample lahorator'v 
space. As we walk down the corridor of the third Iloo ' 
we observe that the faculty must also he pleased wi,i' 
their eight new olTices facing the front of the hiiihlin J 
Again more classrooms: there are sevtn facing the re-" 
on this floor, and there is yet another floor to go! 

Any .student who has ever gone through the pain.-s r 
drawing in X or Draper will certainly applaud the ne^v 



AIR-BORNE SURVEYING 


Photograinmetric Engineer- 
ing through aerial photog- 
raphy brings the out- 
doors inside for thorough 
study and precise map- 
ping. 

Saves time, money and 
leads to better engineer- 
ing design. 

Since 1946 Air Survey 
Corporation has served 
America’s foremost 
engineers. 

Write for information that will 
help your project planning. 


AIR SURVEY CORPORATION 

1101 Lee Highway, Arlington 9, Virginia 



drawing lab on the fourth floor. Kquallv pleased shot, I 1 
be the graduate students, who have four labs and '' 
seminar room re.served for their use. The antenna | f 
is also located here in its most logical spot: clo.se t ' 
the roof where antennas might be |)laced. 

As we .steal a ride down in the service elevator ^v 
have a chance to review the building and to contempUt*^ 
this nine-hundred-thousand dollar contribution of M ^ 
Charles H. Tompkins to engineering education. 



wJeV'?"”’”*’''’ of eonorelo are pr„. 
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WHY THIS SIGN 
IS YOUR GUIDE TO 
FINER TELEVISION 

**CA’s 36 years' experience 

Is yours <o share In TV 

black-and-white or color 

To pioneer and develop television, in color 
as well as in black-and-white, called for a 
special combination of practical experi- 
ence, great resources and research facili- 
ties in the fields of communications and 
electronics. 

RCA was well qualified to do the job: 
EXPERIENCE: RCA has been the recog- 
nized leader in radio communications 
since its formation thirty-six years ago. 
Its world-wide wireless circuits, estab- 
lished in 1919, and its development of 
electron tubes, laid the groundwork for 
radio broadcasting in 1920 . . . and the 
first nationwide radio network in 1926. 

Radio broadcasting led to television— 
and in 1939 RCA made history by intro- 
ducing black-and-white TV as a service 
to the public. 

Dr. V. K. Zworykin of RCA invented 
the Iconoscope, or television eamera tube, 
and he developed the Kinescope, now uni- 
versally used as the picture tube. 
RESOURCES: Pioneering and develop- 
ment of color TV has been one of the 
most challenging and expensive projects 
ever undertaken by private industry. To 
date, RCA has spent $50,000,000 on color 
TV research and development, in addi- 
tion to the $50,000,000 previously spent 
in getting black-and-white TV “off the 
ground” and into service. 

RESEARCH FACILITIES: RCA has One 

of the most complete, up-to-date labora- 
tories in the world-the David Samoff Re- 
search Center at Princeton, N. J. It is the 
birthplace of compatible color television 
and many other notable electronic devel- 
opments. 

No wonder that you can turn to RCA 
to find all of the essentials of quality and 
dependability bom only of experience. 


WHERE TO, MR. ENGINEER? 

RCA offers careers in research, de- 
velopment, design, and manufaetur- 
ing for engineers with Bachelor or 
advanced degrees in E.E., M.E. or 
Physics. For full information, write 
to: Mr, Robert Haklisch, Manager, 
College Relations, Radio Corpora- 
tion of America, Camden 2, N. J. 


RADIO CORPORATION 
OF AMERICA 
Electronics lor Living 
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ALUMVIEWS 


PRESIDENT'S MESSAGE 

By Vt arren C. (>runip 

President, Engineers' Alumni Association 

The 1955-56 year has begun in an atmosphere of 
encouraging anticipation on the part of the Engineer 
Alumni Association. Several activities are now under 
way or are being planned to create an even closer bond 
between graduates of the school and their Alma Mater: 

(1.) Engineer Alumni Directory: Working with the 
office of Alumni relations and the School of Engineering, 
the Engineer Alumni Association is preparing for publi- 
cation the Engineer Alumni Directory which, when pub- 
lished in March, will provide a valuable record of our 
fellow Engineer alumni and will, I think, demonstrate 
the outstanding caliber of graduates from The George 
\^ashington University. Your assistance in locating lost 
alumni will be greatly appreciated. 

(2.) Alumni Symposium: Engineer graduates are 
urged to celebrate the 1955 Homecoming weekend by at- 
tending the Alumni Symposium sponsored by the General 
Alumni Association to be held in Ei.sner Auditorium start- 
ing at 2:00 p.m. preceded by a buffet luncheon at 12:.30 
p.m. Dean Martin A. Mason of the School of Engineer- 
ing will be one of the outstanding faculty members who 
will discuss the theme “The University Views the Atomic 
Age.” 

(3.) Engineer Day: Plans are being made to hold 
an Engineer Day at the University in conjunction with 
the annual meeting of the Engineer Alumni As.sociation 
next February. You will learn more about these activi- 
ties in coming issues of MECHELECIV. 

Meanwhile, the President and his fellow officers call 
upon each Engineer alumnus to make any suggestions to- 
ward the betterment of the Engineer .Alumni Association 
and the School of Engineering. Those officers are: 

Vice President Robert P. Lathrop 

Secretary-Treasurer John P. Connor 

Corn Secretary V^'allace G. Kistler, Jr. 


ALUMNI NOTES 

By the Alumni 

HILL GRIHIN (BCE 19) has been working sine*' 
May 1954 with l.dwards- and (freen. Architects, of 
den. \. J., as a structual designer. He was president of 
the Philadelphia section of the ASCE Junior Forum for 
the year 1953 - 19S1. 

ARTHUR E. PROCTOR (BEE 53, Sigma Tau) ha. 
been working at PEPCO for the past two years and has 
recently moved into a new home. 

E. A B.AKER (BSCF. 39) has been operating hi-* 
own construction firm in Takoma Park, Md. since 194 .^^ 

LEWIS W. KLOPFER (BSE ’31, Kappa Sigma) 
has completed 42 years of engineering work with th 
Navy Department’s BUSHIPS. He has one son who u 
in the U. S. Army at Fort Benning. Ga. I.ewis’ hobbies 
include radio and minerals. 

WILLIAM T. ANDREWS (BEE ’44, LLM ’51) 
relea.sed from active duty with the U. S. Navy in March 
’55 and is presently in the New York area. 


TO: ALUMNI EDITOR 
MecheWiv Magazine 
The Davis-Hodgkins House 
731 22nd St. N. VS . 
Washington 7, D. C. 


From:. 


Here are a few comments for ALUMVIEWS on where I’m working, what I’m doing and news of my family 


and Date 



Fraternity 
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aerial attack 


Q : What has this to do with the aircraft industry 
-and you? 

A: It may have plenty to do with both. Here’s 
how: 

Football teams are judged by scoring ability in 
top competition— teamwork, form, ability, strategy, 
class. So, too, are aircraft companies. 

Martin has created one of the finest engineering 
teams in the whole world of aviation. And under 
the new Martin concept of design and development 
by team operation, every engineering problem- 
from today’s experimental contract to the frontier 
problems of the future- is the target for a coor- 
dinated “aerial attack’’ by a top-flight team of 
specialists. 

Result: Martin’s team operation technique has 
opened up important opportunities for young 
creative engineers. 

Contact your placement officer or J. M. Hollyday, 
The Martin Company, Baltimore 3, Maryland. 




NOVEMBER 19.'5.'5 
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INTERVIEW SCHEDULE 


The program of interviews for 1955-56 graduates is 
already under way. Recruiters from many large com- 
panies will be visiting the G. campus on the date^^ 
listed below. As more interview dates are announced. 
MECHELECIV will publish them. For further infor- 
mation, students should contact Patricia Coulter in the 
Student Placement Office. 

Martin Aircraft — Mon., November 14 

Westinghouse Electric — Wed., November 16 

Thieblot Aircraft — Thurs., November 17 

Emerson Laboratories — Fri., November 18, Tues., f'eb. 7 

American Cyanamid Co. — Fri., November 25 

ARMA — Mon., December 5 

Potomac River Naval Command — Thurs., December 8, 
Wed., March 14 

Sperry Gyroscope — Wed. December 14 

Factory Mutual Engineering Division — Thurs., Jan. 12 

Kaiser Aluminum (and other divisions) — Fri., Jan. 13. 

B. F. Goodrich — Tues.. January 17 

York Corporation — Mon., February 6 

General Railway Signal Co. — Thurs. February 9 

Raytheon — Fri., February 10 

Bailey Meader — Fri., February 10 

Bethlehem Steel — Mon., February 13 

Curtiss-Wright — Tues., February 14 

Owens-Corning Fiberglas — Fri., February 24 

Mel par — Tues., February 28 

W. L. Maxson — Tues., February 28 

North American Aviation — Tues., March 6 

Bureau of Ordnance — Navy — Wed., March 7 

Lockheed Missile System — Thurs., March 8 

International Business Machines — Wed., March 12 

Bell System (Chesapeake & Potomac Tel. Co. 

Western Electric, Bell Labs, etc.) — Thurs... March 15 
National Security Agency — Thurs., March 15 
Flight Refueling — Tues., March 20 
Columbia Gas System — Tues., March 20 
Western Union — Wed., March 28 
Lockheed Aircraft — Thurs.. March 29 


The Automotive Simulator 

(Cotifittited from fmge 7) 

I 

nition switch. The fuel quantity instrument is on the 
dash of the simulated automobile. 

The computer is designed about an integrator shaft 
That is, the driver uses up fuel at a given rate, measured 
in gallons per hour. The voltage used to represent thi- 
quantity is used as the input signal to the shaft. Th^ 
shaft runs continuously representing the integral of th^ 
voltage as a position of the shaft. The shaft's positio^ 
is transformed into electrical energy and is used to aot” 
vate the fuel quantity indicator. 

An electronic noise generator is employed to pro 
duce characteristic starter and running noises to add 
realism to the simulation. ” 

When the driver pushes the .starter button. 28 volt 
d-c is fed through the switch to the starter noise genera 
tor and to one end of R1 in the starter circuit. As fonsr 
the starter switch is held closed the characteristic start** 
noise is generated, amplified and fed to a speaker und^*^ 
the dash of the car. Also while the starter switch 
closed, current flows through Rl and the heat** 
element in the starter delay relay. After six seconds th*^ 
heater element is hot enough to cau.se bendin«» in th 
bimetallic element and the two contacts in the unit do ^ 
When this happens 28 volts is fed through the cIo>.l!i 
contacts to the “engine on” relay K2. ' ” 

Thi^s relay then energizes. If the ignition switch 
SI, IS closed 28 volts is fed through contacts on Si and 
through contacts on the energized “engine on” relay ICo 
hack to the relay coil. Now when the starter button ' 
released the engine on relay remains energized. Th'* 
simulates holding the starter button of the actual aut ** 
mobile down just long enough for the engine to start 

The ignition switch performs two other function^ 

It turns on the filament voltage to the power supply 
feed.s the fuel quantity indicator. The voltage at th 
output of the power .supply gradually builds up to 
full 150 volt level. The fuel quantity meter, being direct* 
ly affected by this 150 volt supj.ly, also gradually move 
up to Its proper reading (as it would in a real aiitom * 
bile). 

The other circuit controlled by the ignition switcK 
and the “engine on” relays is the 50 volts a-c fed t^* 
the accelerator potentiometer R3. The arm of this, pote ** 
tiometer moves directly as a function of the movemert 
of the accelerator pedal. The voltage at the arm f 
the potentiometer is therefore proportional to the amou^^ 
of gas fed to the motor. The idle adjustment potentiomc* 
ter allows a small voltage to be present on the arm r 
the accelerator potentiometer even before the accelerat'** 
is depre.s.sed. 

The output of the accelerator potentiometer is fed t 
a motor amplifier, which drives a motor that rotate* 
fuel quantity shaft. The speed of rotation of the .slmft 
is therefore proportional to the amount by which th 
accelerator is depressed. " 

The fuel quantity instrument receives the volta» 
from potentiometer R8 on the fuel quantity shaft 
the shaft rotates from 0* to 320" the instrument indicai 
full to empty in a linear relation.ship. 

(Please turn to page 28) 
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YOUR STEEL NOTEBOOK 


The steel that could take 
anything but a bath 



In steel mills and warehouses, a roller leveler straight- 
ens wide sheets and heavy plates between powerful 
steel rolls. 

Stress on the rolls is tremendous. To make them 
Strong and tough enough, one manufacturer used an 
alloy steel, 52100. Then, to make the rolls hard 
enough, they were heated to a high temperature and 
quenched in a liquid bath. But the severe quench was 
causing many of the rolls to warp. 

The roll maker took his problem to Timken Com- 
pany metallurgists, asked if he could make rolls from 
52100 steel that wouldn’t distort in quenching. They 
said yes— if the steel were uniform from lot to lot in 
analysis and hardenability. 

TIMKEN® steel quality control solved 
the distortion problem 

The roll maker switched to 52100 steel made by the 
Timken Company. He found the steel was uniform 
from lot to lot, heat to heat, year in and year out. 
Result! he was able to standardize heat-treating prac- 
tice. Distortion was practically eliminated. 

The Timken Company constantly solves steel prob- 
lems like this one by furnishing steels to the most 
exacting specifications. Timken Company metallur- 
gists are specialists in fine alloy steels. And they use 
the most modern quality control methods to assure 
uniformity, time after time after time. 




V 



Want to learn more about steel 
or job opportunities? 


Some of the engineering problems 
you’ll face after graduation will in- 
volve steel applications. For help 
in learning more about steel, write 
for your free copy of "The Story of 
Timken Alloy Steel Quality.’’ And 


for more information about the ex- 
cellent job opportunities at the 
Timken Company, send for a copy 
of "This is Timken”. Address; The 
Timken Roller Bearing Company, 
Canton 6, Ohio. 


TEARS AHEAD— THROUGH EXPERIENCE AND RESEARCH 


o 



.IMIIE 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Engineering 

AND 

Surveying 

Instrument 


OVERHAULED 

AND 

ADJUSTED 


COMPLETE 
MACHINE SHOP 
FOR REPAIRS 


MODERN 

CALIBRATIONS 

FACILITIES 


NEW AND 
RECONDITIONED 
INSTRUMENTS 
SOLD 


RENTAL 
SERVICE FOR 
SURVEYING 
EQUIPMENT 


SPECIAL 

INSTRUMENT WORK 
TO ORDER 


INQUIRIES 
AND VISITS 
INVITED 


Alpha Insthumknts 
Company. Inc. 

1213 20th Street, N.W. 
Washington, D. C. 
Telephone REpublic 7-0570 


Corson & Gruman Co. Inc. 

Paving Contractors 

Asphalt & Concrete Pavements - Tennis Courts 
Black Top Roadways 

Office & Plant! 33rd & K St., . REpublic 7-3046 


MYERS & QU ICG INC. 

CONCRETE CONTRACTORS 
Sidetcalks, Curbs and Gutter, Driveicays 

91 O Street, Southeast Lincoln 7-2434 


ALLEN, MITCHELL & CO. 

^^ACHINTSTS — ENGINEERS 

1033 Thirtv.First Street, Northwest 
FEderal 3-1818 


MODERN MACHINISTS CO. 

Machine Designing and Development 
Imlustrial — Automotive Maintentuice 

GENERAL MACHINE \X ORK AND ELDING 
774 -6 Girard St., N. W. — COliimbiu 5-3300 


The Face Of The Earth In “3-D” 

(Continued from imge '*) 

The area common lo two adjacent pictures is know n 
as the “model” and identical points of* the model 
projected from two adjacent projectors must be super- 
imposed upon one another. To bring out the three- 
dimensional effects of the model it is necessary that «h 
viewer see one of the projected photographs with orie 
eye and the other photograph with the other eye. Thi-; 
is accomplished in the same manner as is done with 
“3-D” movies: the two images are projected in comp, 
lementary colors and the viewer wears glasses with orte 
lens of each color. 

The sheet of paper on which the map is to be drawn 
is placed on the top of the table, projection lines that 
define the limiting parallels and meridians of the map 
are constructed and the control points and other dat* 
required by the multiplex operator are j)lotted thereoif 
This original map is sometimes known as the “mapii 
script.” A light-weight movable device with a small 
white circular screen which has in its center an adjustahl 
measuring mark in the form of a “floating” spot of 
light is placed on the manuscript. This device is knox^, 
as a “multiplex tracing table.” The pictures are pro! 
jected onto the screen of the instrument and the opera 
tor, wearing stereoscopic glasses, is able to see the bilU 
and valleys 'in their actual perspective. Hy raising or 
lowering the small circular screen the operator ''cap 
place the “floating mark” on a given point and measure 
its altitude by converting a reading on a scale on 
raising or lowering mechanism into feet of altilud ^ 
A pencil point for drawing on the manuscript is an ip' 
tegral part of the tracing table and when lowered into 
position will mark the manuscript whenever the tracip« 
table is moved. In drawing contours on the map, 
operator selects a point on the screen at the contop^ 
level which he intends to draw, adjusts his “floatipl 
mark.” lowers the pencil point, and moves the sniaU 
tracing table to follow along the altitude line selected 
thus drawing a segment of one contour line on the 
manuscript. The simplicity of this method over plottipor 
a series of points along the line is obvious. 

In like manner, cultural features of the map such as 
roads, railroads, transmission lines, and visible propertv 
lines are drawn on the manuscript. 

The manuscript is then inked to increase legibilitv 
and to preserve the co])y. This map is then redrawn oi, 
■inen for reproduction after checking and approval 

The final stage is the completion survey. This is th 
examination of the completed map in the field before 
the map is released for publication. The purpo.se of 
the completion survey is to delete all undesired infor 
mation and to obtain and place on the map .«uch infor" 
maiton as is impo.ssible to obtain from inspection of 
the photographs in the office. 

The United States, despite the man in the street’- 
opinion to the contrary, is a relatively poorly mapped 
country in regard to topographic mapping. In the case 
of the United States and to a lesser degree the rest of the 
world, this situation is being corrected in the span of 
a few short years. The bulk of the work is being doii 
by topographic photogrammetry. ” ^ 
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Boeing engineers have a date with the future 


Guided missiles like this Boeing Bomarc 
lM-99 are increasingly important in 
America’s defense planning. Many kinds 
of engineers— electrical, mechanical, civil 
and aeronautical — play vital roles in de- 
veloping it. The knowledge they are 
gaining will be priceless in producing the 
supersonic airplanes and guided missiles 
of the future. These men explore the 
frontiers of engineering knowledge in 
rocket and nuclear propulsion, in ex- 
tremes of vibration, temperature and 
pressure and in many other fields. 

Boeing engineers arc members of avia- 
tion’s top creative team. The aircraft 
they help develop will maintain the lead- 
ership and prestige established by the 


Boeing B-47, the present “backbone” of 
Strategic Air Command . . . the B-52, our 
giant new global bomber . . . the Bomarc 
IM-99 . . . and, most recently, the 707 
and KC-135, America’s first jet transport 
and tanker. 

At Boeing, engineers’ professional 
achievements are recognized by regular 
merit reviews and in other ways. The 
Boeing policy is to promote from within 
the organization. And Boeing is known 
as an “engineers’ company.” One out of 
every seven employees is an engineer! 
Among top management, the proportion 
is even higher. 

Equipment at Boeing is superb: the 
latest electronic computers, a chamber 


that simulates altitudes up to 100,000 
feet, splendidly equipped laboratories, 
and the new multi-million-dollar Flight 
Test Center. The world’s most versatile 
privately owned wind tunnel, at Boeing, 
is soon to be supplemented by a new tun- 
nel capable of velocities up to Mach 4. 

Do you want a career with one of 
America’s most solidly growing compa- 
nies? Do you want a chance to grow, and 
to share in the challenging future of 
flight? Then plan your career as a mem- 
ber of one of Boeing’s engineering teams 
in design, research or production. 

For further Boeing career information 

consult your Placement Office or write: 

JOHN C. SANDERS, Staff Engineer— Personnel 
Boeing Airplane Company, Seattle 14, Wash. 


Aviation leadership since 1916 
SEATTLE. WASHINGTON WICHITA, KANSAS 
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CENTRAL ARMATURE 
WORKS, INC. 

Established 1915 

POWER AND LIGHT WIRING 
CONSTRUCTION 

Complete Electrical Repair Service 
EXPERT REWINDING 
No Job Too Large or Too Small 

625-27-29 D STREET, N.W. 

Washington, D. C. 
Telephone NAtional 8-3660 

Night: LUdlow 2-7916 


COMBUSTIONEER 

CORPORATION 

Heating and Air-Conditioning 
Engineers 

F, A. Hessick, pres. D. E. Shytle, vice-pres. 

Combuslioneer Aiitomutic Coni Stokers 
Toflfl Oil Burners 

Westingliouse Air Conditioning Systems 

401 09 TENTH STREET, S.W. 
Washington, D. C. 

Telephone: NAtional 8-.5420 


The Automotive Simulator 

{Continued from page 24) 

To simulate the engine noise, a portion of the gen- 
erator’s output is rectified (changed from a-c to d-c) 
and used to control the engine noise. This voltage has 
to pass through the three can switches before reachin® 
the noise generator. While the fuel tank has gas in it th*^ 
voltage passes through cam switches S5 and S6 since 
these cams are in the position shown. When the tank 
is almost empty, cam S5 is rotated so that the switch 
it controls opens and the voltage then passes through 
cam switch S4. Cam .switch S4 bounces up and dow,, 
in a random fashion. This causes the voltage passin® 
through it, to cut on and off. This voltage, since it con*^ 
trols the noise generator, causes the noise output to go 
on and off, thereby simulating sputtering of the en<rine 
When the tank is completely empty, cam S6 causes'" the 
switch to open, and the noise to .stop completely. 

The winter-summer switch, S3, when closed short' 
out R1 causing the starter delay relay to energize in 3 
seconds instead of six. thereby simulating summer use. 

The voltage used to operate the engine noise .»en 
erator is taken from the generator instead of the accelera- 
tor potentiometer to add more realism. If the voltag 
were taken directly from the accelerator potentiometer 
the noise would vary directly with pushing the accelera' 
tor. This is not completely true since there is usual K- 
.some time lag before the motor picks up speed Th 
time lag is present in the generator output so it is used 
to control the engine noise simulation, thereby provid 
ing more realism. 

An analog computer is highly adaptable for anv 
device that can be described by means of mathematical 
equations. The basic principles are simple althou-h rel 
atively new. Nothing more complex than ordinLy 60 
cycle voltages are used to represent mathematical quanti 
ties and the specific mathematical operations are uer' 
formed by analogy; i.e.. the voltages used represent the 
terms of equations which may be in feet, pounds, second 
or degrees. 


IN OUR NEXT ISSUE 

tom CKKSSWKLl, B. S. E. .i6, »ill ,liv„|g,. 

the scope ami inleiit of his profession : safe- 
ty engineering. Tom will also give a few 
lips on just how to gel into engineering's 
newest field. 

RAY SULLIVAN will give further proof 
that the W ashington area is not dead for in- 
dustry with an article on a unique local en- 
gineering-nianufacluring .'service. 
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PHOTOGRAPHY AT WORK -No. 16 in a soriei 




In the Anna \’isual Computer, a single control selects the 
desired chart from as many as 700 photo slides. Each slide 
contains punched code holes which automatically tune in 
the corresponding Omni Hearing Distance station. The 
image of the plane is gov erned by a combination of the 
radio signals and the plane’s g)’ro instruments. 




.dlalk 


traoe-mahk 


Photography teams with electronics and adds 

new certainty to flight 


Now a visual computer pictures a plane’s 
precise position and heading on projected 
photos of aeronautical maps. 

Arma Division, American Bosch Anna Corp., 
working with the Air Navigation Development 
Board and C.A.A., has developed a valuable new 
aid in air navigation using photography. 

With it the pilot, high above the weather, flicks 
a switch and before him appears a map of the area 
he’ s over. On the screen a tiny shadow of a plane 
moves and shows exactly where he is, where he’s 
heading and whether he’s on course. 

This spells added certainty. Even more! It can 
mean savings in time and money, too. For the 
flight can proceed by plan rather than by dog-legs 
on the beams. 


So again we see photography at work helping 
to improve operations— doing it for commercial 
aviation just as it does for manufacturing and 
distribution. 

Photography works in many ways for all kinds 
of business, large and small. It is saving time, 
saving money, bettering methods. 

This is why graduates in the- physical sciences 
and in engineering find photography an important 
tool in their new occupations. Its expanding use 
has also created many challenging opportunities 
at Kodak, especially in the development of large- 
scale chemical processes and the design of com- 
plex precision mechanical-electronic equipment. 
If vou are interested in these opportunities, write 
to Business and Technical Personnel Department, 
Eastman Kodak Company, Rochester 4, N. Y. 


Eastman Kodak Company, Rochester 4, N. Y. 




G-E manufacturing expansion offers you • . • 


Challenging careers in manufacturing engineering, 
administration, quality control, supervision 


General Electric’s growth in the next 5 to 10 years pre- 
sents outstanding opportunities to engineers in the fields 
of supervision, purchasing, manufacturing engineering, 
production, quality control, and the specialized adminis- 
trative functions required to manufacture over 200,000 
products for industry, the home, and defense. 

G.E.’s manufacturing program builds professional 
careers through a series of working assignments geared 
to your interests and abilities. Career potential is varied. 
In this G-E Tri-Clad* ‘55’ motor factory, for example, 
Jim Olin, Cornell ’43 (center, wearing safety glasses) is 
superintendent of one of the most modern manufacturing 
facilities in industry. Accelerated by the trend to continu- 
ous processing, facilities such as this at G.E. are raising 
the demand for qualified manufacturing personnel. 

*R*g. ffod**mork of G.£. Co. 956*2 

/s Our Mosf- Imporfani- J^ducf 

GENERAL^ ELECTRIC 


r' 


SEND COUPON FOR COMPLETE INFORMATION 

MR. LAIRD H. WALLACE 
MANUFACTURING TRAINING PROGRAM 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, N. Y. 


Please send me bulletin MTP-17B 
Manufacturing Training Program. 

Name. 


College 


Address. 


Degree 
and Year 



